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(54)
HAVING DYNAMIC EFFECT

(57) Disclosed are a method and apparatus for gen-
erating a two-dimensional code picture having a dynamic
effect. The method comprises: receiving a target char-
acter string, and encoding the target character string into
a two-dimensional code sequence; acquiring a feature
position in the two-dimensional code sequence, and cal-
culating a relative coordinate of the feature position in a
two-dimensional code specification matrix; acquiring a
pre-set drawing area, and mapping the feature position
into a feature area in the drawing area according to the
relative coordinate of the feature position in the two-di-
mensional code specification matrix; drawing a dynamic
picture in the drawing area according to a pre-set anima-
tion effect definition by means of a canvas assembly; and
animage frame of the dynamic picture when an animation
effect is ended or periodically ended being: an image
frame of a pixel point taking a feature area filling grey
value as a standard grey value corresponding to the fea-
ture position. Thus, the efficiency of manufacturing a dy-
namic two-dimensional code picture can be improved,
and the convenience of operation is improved.

METHOD AND APPARATUS FOR GENERATING TWO-DIMENSIONAL CODE PICTURE
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Receive a target character string, and encode the target character
string into a two-dimensional barcode sequence

S104

A

Obtain a feature bit in the two-dimensional barcode sequence, and
calculate relative coordinates of the feature bit in a two-
dimensional barcode specification matrix
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A

Obtain a preset drawing area, and map the feature bit into a
feature area in the drawing area according to the relative
coordinates of the feature bit in the two-dimensional barcode
specification matrix

5108

y
Draw a dynamic picture in the drawing area by using a canvas
component according to a preset animation effect definition, an
animation effect of the dynamic picture including a motion effect
of a pixel whose grayscale value is a standard grayscale value
corresponding to the feature bit in the drawing area, and an image
frame of the dynamic picture at the end or periodic end of the
animation effect being an image frame having the feature area
filled with pixel whose grayscale value is the standard grayscale
value corresponding to the feature bit
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Description
RELATED APPLICATION

[0001] This application claims priority to Chinese Pat-
entApplication No.201610309494.0, entitled "DATARE-
PORTING METHOD AND DEVICE", filed on May 10,
2016, both of which are incorporated herein by reference
in their entirety.

FIELD OF THE TECHNOLOGY

[0002] The present application relates to the field of
computer technologies, and in particular, to a method
and an apparatus for generating a two-dimensional bar-
code picture having a dynamic effect.

BACKGROUND OF THE DISCLOSURE

[0003] A two-dimensional barcode picture in the exist-
ing technology is usually a black-and-white binary pic-
ture. During recognition of a two-dimensional barcode
picture, grayscale values of pixels in corresponding po-
sitions are determined to perform parsing to obtain a
character string corresponding to the two-dimensional
barcode picture. However, black-and-white two-dimen-
sional barcode pictures usually have unvaried visual ef-
fect.

[0004] For better user experience, to provide a two-
dimensional barcode picture with a better visual effect,
a two-dimensional barcode picture having a dynamic ef-
fect further emerges in the existing technology. However,
in the conventional technology, a two-dimensional bar-
code picture having a dynamic effect needs to be man-
ually manufactured. A user needs to first use image ed-
iting and processing software such as Photoshop to ex-
tract a black area part in a static black-and-white two-
dimensional barcode picture (if a light-color GIF picture
is chosen as a background image in a drawing area, and
correspondingly, extract a white area part if the back-
ground image is a dark-color GIF picture) and then man-
ually sets the movement of black dots to form an anima-
tion effect.

SUMMARY

[0005] To resolve the problems of low manufacturing
efficiency and inconvenience because a user needs to
perform manual operations to manufacture a two-dimen-
sional barcode picture having a dynamic effectin the con-
ventional technology, a method for generating a two-di-
mensional barcode picture having a dynamic effect may
be provided.

[0006] A method forgenerating atwo-dimensional bar-
code picture having a dynamic effect, performed by a
computing device including a processor and a memory,
the memory storing instructions capable of being execut-
ed by the processor, and the method including:
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receiving a target character string, and encoding the
target character string into a two-dimensional bar-
code sequence;

obtaining a feature bit in the two-dimensional bar-
code sequence, and calculating relative coordinates
of the feature bit in a two-dimensional barcode spec-
ification matrix;

obtaining a preset drawing area, and mapping the
feature bit into a feature area in the drawing area
according to the relative coordinates of the feature
bit in the two-dimensional barcode specification ma-
trix; and

drawing a dynamic picture in the drawing area by
using a canvas component according to a preset an-
imation effect definition, an animation effect of the
dynamic picture including a motion effect of a pixel
whose grayscale value is a standard grayscale value
corresponding to the feature bit in the drawing area,
and an image frame of the dynamic picture at the
end or periodic end of the animation effect being an
image frame having the feature areafilled with a pixel
whose grayscale value is the standard grayscale val-
ue corresponding to the feature bit.

[0007] An apparatus for generating a two-dimensional
barcode picture having a dynamic effect includes: a proc-
essor and a memory, the memory storing computer read-
able instructions that cause the processor to perform the
following operations:

a module for generating a two-dimensional barcode,
configured to receive a target character string, and
encode the target character string into a two-dimen-
sional barcode sequence;

a module for obtaining coordinates of a feature bit,
configured to obtain a feature bit in the two-dimen-
sional barcode sequence, and calculate relative co-
ordinates of the feature bit in a two-dimensional bar-
code specification matrix;

a module for performing mapping into a feature area,
configured to obtain a preset drawing area, and map
the feature bit into a feature area in the drawing area
according to the relative coordinates of the feature
bit in the two-dimensional barcode specification ma-
trix; and

a module for drawing a dynamic image, configured
to draw a dynamic picture in the drawing area by
using a canvas component according to a preset an-
imation effect definition,

an animation effect of the dynamic picture including
a motion effect of a pixel whose grayscale value is
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a standard grayscale value corresponding to the fea-
ture bit in the drawing area, and

an image frame of the dynamic picture at the end or
periodic end of the animation effect being an image
frame having the feature area filled with a pixel
whose grayscale value is the standard grayscale val-
ue corresponding to the feature bit.

[0008] A computer readable storage medium stores
computer readable instructions, the computer readable
instructions causing one or more processors to perform
the following operations:

receiving a target character string, and encoding the
target character string into a two-dimensional bar-
code sequence;

obtaining a feature bit in the two-dimensional bar-
code sequence, and calculating relative coordinates
of the feature bitin a two-dimensional barcode spec-
ification matrix;

obtaining a preset drawing area, and mapping the
feature bit into a feature area in the drawing area
according to the relative coordinates of the feature
bit in the two-dimensional barcode specification ma-
trix; and

drawing a dynamic picture in the drawing area by
using a canvas component according to a preset an-
imation effect definition, an animation effect of the
dynamic picture including a motion effect of a pixel
whose grayscale value is a standard grayscale value
corresponding to the feature bit in the drawing area,
and an image frame of the dynamic picture at the
end or periodic end of the animation effect being an
image frame having the feature area filled with a pixel
whose grayscale value is the standard grayscale val-
ue corresponding to the feature bit.

[0009] After the foregoing method and apparatus for
generating a two-dimensional barcode picture having a
dynamic effect are used, when manufacturing a two-di-
mensional barcode picture having a dynamic effect, a
user only needs to firstinput a target character string that
needs to be encoded, then set the position and size of a
drawing area, and define an animation effect of pixels
before a terminal can automatically output a two-dimen-
sional barcode picture having a dynamic effect. The user
does not need to use image editing software to first ex-
tract a feature part in a two-dimensional barcode picture
and then manually draw a two-dimensional barcode pic-
ture frame by frame, so that the manufacturing efficiency
is greatly improved and the convenience of operations
is improved.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] To describe the technical solutions of the em-
bodiments of the present application or the existing tech-
nology more clearly, the following briefly introduces the
accompanying drawings required for describing the em-
bodiments or the existing technology. Apparently, the ac-
companying drawings in the following description show
only some embodiments of the present application, and
a person of ordinary skill in the art may still derive other
drawings from these accompanying drawings without
creative efforts.

FIG. 1 is a flowchart of a method for generating a
two-dimensional barcode picture having a dynamic
effect according to an embodiment;

FIG. 2 is schematic diagram of content in areas of a
two-dimensional barcode image matrix defined in a
QR code;

FIG. 3 is a diagram of mapping between bits in a
two-dimensional barcode sequence defined in a QR
code and dots in a two-dimensional barcode image
matrix;

FIG. 4 is an interface diagram presenting a dynamic
two-dimensional barcode picture having a fly-in or
fly-out effect according to an embodiment;

FIG. 5 is a schematic structural diagram of an appa-
ratus for generating a two-dimensional barcode pic-
ture having a dynamic effect according to an embod-
iment; and

FIG. 6 is a schematic structural diagram of a com-
puter device running the foregoing method for gen-
erating a two-dimensional barcode picture having a
dynamic effect according to an embodiment.

DESCRIPTION OF EMBODIMENTS

[0011] The technical solutions in the embodiments of
the present application will be clearly and completely de-
scribed in the following with reference to the accompa-
nying drawings. It is obvious that the embodiments to be
described are only a part rather than all of the embodi-
ments of the present application. All other embodiments
obtained by a person of ordinary skill in the art based on
the embodiments of the present application without cre-
ative efforts shall fall within the protection scope of the
present application.

[0012] Insome embodiments, a method for generating
a two-dimensional barcode picture having a dynamic ef-
fect is provided. In some examples, the method may be
computer implemented and computer logic may be run
on acomputer system, such as a computer system based
on aVon Neumann system. The computerlogic may gen-
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erate a two-dimensional barcode picture or a plug-in for
generating a two-dimensional barcode picture in an ap-
plication program. In some examples, the computer sys-
tem may be a terminal device such as a smart phone, a
tablet computer, and/or a notebook computer.

[0013] When the method is performed, a user may in-
put atarget character string, selects and sets the position
and size of a drawing area, selects an animation effect
(a developer may set in advance a plurality of animation
effect definitions, for example, a shutter special effect, a
fly-in special effect and a fly-out special effect, and a vor-
tex special effect, and the user selects one of the anima-
tion effects), and then clicks a generation button before
aterminal can automatically generate a two-dimensional
barcode picture having a dynamic effect. Therefore, the
efficiency of manufacturing a two-dimensional barcode
picture having a dynamic effect is improved and the con-
venience of operations is improved.

[0014] In some examples, as shown in FIG. 1, the
method for generating a two-dimensional barcode pic-
ture having a dynamic effect includes:

[0015] Step S102: Receive a target character string,
and encode the target character string into a two-dimen-
sional barcode sequence.

[0016] Step S104: Obtain a feature bit in the two-di-
mensional barcode sequence, and search for relative co-
ordinates of the feature bit in a two-dimensional barcode
specification matrix.

[0017] Step S106: Obtain a preset drawing area, and
map the feature bitinto a feature area in the drawing area
according to the relative coordinates of the feature bit in
the two-dimensional barcode specification matrix.
[0018] Step S108: Draw a dynamic picture in the draw-
ing area by using a canvas component according to a
preset animation effect definition. An animation effect of
the dynamic picture, for example, including a motion ef-
fect of a pixel whose grayscale value is a standard gray-
scale value corresponding to the feature bitin the drawing
area, and an image frame of the dynamic picture at the
end or periodic end of the animation effectbeinganimage
frame having the feature area filled with a pixel whose
grayscale value is the standard grayscale value corre-
sponding to the feature bit.

[0019] A two-dimensional barcode cleverly uses in
coding the concept of bit streams of "0" and "1" that form
the internal logic basis of computers. Several geometric
shapes corresponding to the binary system are used to
represent textand numerical value information. Animage
input device or an optoelectronic scanning device is used
to perform automatic recognition and reading to imple-
ment automatic information processing. Among various
types of two-dimensional barcodes, common code sys-
tems include Data Matrix, MaxiCode, Aztec, QR Code,
Vericode, PDF417, Ultracode, Code 49, Code 16K, and
the like.

[0020] The encoding of QR Code is used as an exam-
ple. A process of generating a two-dimensional barcode
picture of QR Code is as follows: First, each character
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(number, letter, symbol, or the like) in a target character
string is converted into a binary sequence (for example,
a sequence 0101). Binary sequences of characters are
then connected. A start bit and an end bit are added to
reach the length of a two-dimensional barcode sequence
to obtain the two-dimensional barcode sequence. A pic-
ture is then generated according to the two-dimensional
barcode sequence. A bit 1 in the sequence is black in
the picture, and a bit 0 in the sequence is white in the
picture. For example, a character string "ABCDE123" is
encoded into a two-dimensional barcode sequence:
00100000 01000001 11001101 01000101 00101001
11011100 00101110 10000000 11101100

[0021] A feature bit in a two-dimensional barcode se-
quence is a bit corresponding to a same grayscale value
chosen in advance in the two-dimensional barcode se-
quence. In the foregoing example, if a chosen color used
to represent a two-dimensional barcode feature is black
and a used background of a drawing area is a light-color
image, all bits 1 in the sequence are feature bits. If a
chosen color used to represent a two-dimensional bar-
code feature is white and a used background of a drawing
area is a dark-color image, all bits 0 in the sequence are
feature bits.

[0022] In the example that the feature bits are all bits
whose value is 1, to obtain relative coordinates of a fea-
ture bit 1 in atwo-dimensional barcode specification ma-
trix is to obtain relative coordinates of all black dots in
the two-dimensional barcode image corresponding to the
two-dimensional barcode.

[0023] In this embodiment, the two-dimensional bar-
code sequence may be converted, according to a two-
dimensional barcode image standard, into a two-dimen-
sional array satisfying the two-dimensional barcode
specification matrix; and a subscript of the feature bit in
the two-dimensional barcode sequence in the two-di-
mensional array is calculated as the relative coordinates
of the feature bit in the two-dimensional barcode speci-
fication matrix.

[0024] As showninFIG. 2 and FIG. 3, FIG. 2 and FIG.
3 show an example in which a static two-dimensional
barcode picture generated by using the encoding of QR
code. QR code symbols have a total of 40 specifications
of matrices (which are generally black and white) that
range from 21x21 (Version 1) to 177x177 (Version 40).
The symbols in each version have four more modules on
each side than those in an earlier version. A specification
matrix defined in QR code symbols is stored by using a
two-dimensional array. In this example, a two-dimension-
al barcode sequence is first converted into a two-dimen-
sional barcode specification matrix (for example, con-
verted into a 21x21 matrix if Version 1 is used) according
to the specifications of QR code. The value of each ele-
ment in the two-dimensional barcode specification matrix
is set according to the value of each bit in the two-dimen-
sional barcode sequence. That is, a bit in the two-dimen-
sional barcode sequence is mapped into one dot in the
two-dimensional barcode specification matrix. When the
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feature bit is chosen to be the value 1, relative coordi-
nates of all dots whose value is 1 in the generated two-
dimensional barcode specification matrix may be ob-
tained. The data structure of the storage of the two-di-
mensional barcode specification matrix in the computer
system is that each dot in the two-dimensional barcode
specification matrix of the two-dimensional array corre-
sponds to each element in the two-dimensional array.
When subscripts (including a horizontal-axis subscript
and a vertical-axis subscript of the two-dimensional ar-
ray) of an element whose value is 1 in the two-dimen-
sional array are obtained, the relative coordinates of the
feature bit in the two-dimensional barcode specification
matrix are obtained.

[0025] In addition, it may further be automatically set
whether the feature bit uses a bit whose value is 1 or a
bit whose value is 0. Specifically, a grayscale mean value
of background pixels in the drawing area may be ob-
tained, and the feature bit may be determined according
to the grayscale mean value of the background pixels in
the drawing area.

[0026] For example, if the background of the drawing
area has a light color after a userinputs a target character
string, a terminal analyzes the light-color background im-
age and determines that a grayscale mean value of the
background image is large or is greater than a preset
value. In this case, bits whose value is 1 may be selected
as the feature bit to increase the contrast between the
feature bit and the dynamic background image. Corre-
spondingly, if the background of the drawing area has a
dark color after the user inputs a target character string,
the terminal analyzes the dark-color background image
and determines that a grayscale mean value of the back-
ground image is small or is less than a preset value, a
large grayscale value may be set for the feature bit to
increase the contrast between the feature bit and the
background of the drawing area.

[0027] In this manner, the value of a feature bit may
first be automatically set according to a dynamic back-
ground image, to provide high contrast between a rec-
ognition element in a two-dimensional barcode picture
and the background ofthe drawing area, making an even-
tually generated two-dimensional barcode picture more
recognizable. Moreover, the user may be relieved from
setting a feature bit (that is, select a bit whose value is 1
as the feature bit or a bit whose value is 0 as the feature
bit), so that the convenience of operations is improved.
[0028] Instep S106, a scale factor of the drawing area
relative to the two-dimensional barcode specification ma-
trix may be obtained; the relative coordinates in the two-
dimensional barcode specification matrix are mapped in-
to an area in the drawing area according to the scale
factor; and a search is made for the area corresponding
to the relative coordinates of the feature bit as the feature
area.

[0029] Forexample, if a specification matrix is a21X21
two-dimensional array:

10

15

20

25

30

35

40

45

50

55

1 0 1
0 0 0
1 1 1

[0030] Relative coordinates of feature bits may be re-
corded to be:

(0, 0) ... (20, 0) ... (0, 20), (1, 20), ... (20, 20)

[0031] The size of a dynamic background image is
105X105. A scale factor of the dynamic background im-
age relative to a two-dimensional barcode specification
matrix is 5 (5 in both the horizontal direction and the ver-
tical direction). In this case, 5X5 pixels may be used as
a unit in the dynamic background image to divide the
area in which the dynamic background image is located
into 21X21 areas. An area into which relative coordinates
of afeature bitis mapped is a feature area. For example,
the following pixel matrix presents a mapping relationship
between the feature bit and the feature area:

R I G G
[ I G G
O = A a A a
R N G G
R I U G
o
-

[0032] The foregoing recorded relative coordinates (O,
0) ... (20, 0) ... (0, 20), (1, 20), ... (20, 20) of the feature
bits are mapped into a special area in the dynamic back-
ground image according to formulas:

pixel coordinates of an upper-left corner vertex of
the special area = the relative coordinates X the
scale factor; and

pixel coordinates of a lower-right corner vertex of the
special area = the relative coordinates X the scale
factor +4.

[0033] In this way, area coordinates of pixels that are
set as special areas in the corresponding dynamic back-
ground image are obtained:

[(0, 0), (4,4)], ...[(100, 0), (104, 4)], ... [(0, 100), (4, 104)],
[(5, 100), (9, 104)], [(100, 100), (104, 104)]

[0034] Instep S108, animage may be drawn frame by
frame in the drawing area by using the canvas compo-
nent. The positions of the pixels are changed in each
frame to generate an animation special effect of a motion
effect. Eventually, the feature area is filled with a pixel
whose grayscale values are the standard grayscale value
corresponding to the feature bit.

[0035] As shown in FIG. 4, in an application scenario
in which an animation effect definition is a fly-in or fly-out
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effect, an animation effect of a two-dimensional barcode
picture flying in the drawing area from left to right is pre-
sented. The form of an image that may be presented
when the animation effect ends or periodically ends (the
animation effect is a periodically played effect, and the
animation effect is played repeatedly at a next moment
at the periodic end) is defined in the feature area. That
is, the canvas component is used to draw, in the feature
area in the image frame at the end or periodic end of the
animation effect, pixel whose grayscale value is the
standard grayscale value corresponding to the feature
bit. During the presentation of the animation effect, the
pixel whose grayscale value is the standard grayscale
value corresponding to the feature bit may be selectively
drawn according to the definition of the animation effect
in a partial area by using the canvas component, and the
positions of the pixels are changed frame by frame to
enable the pixels to generate a motion effect. However,
eventually, when the animation ends or periodically ends,
the pixel whose grayscale value is the standard grayscale
value corresponding to the feature bit may be drawn in
the feature area.

[0036] A developer may provide the animation effect
definitions in advance for subsequent selection by a user
who manufactures a two-dimensional barcode picture
having a dynamic effect. For example, the developer may
define various animation effect definitions such as fly-in
or fly-out, shutter, fade-in or fade-out, scale, overturn,
rotate, ripple, dissolve or flicker in advance. The user
may select a corresponding animation effect definition
before a two-dimensional barcode picture having a cor-
responding animation special effect can be generated.
[0037] In this embodiment, the background of the
drawing area may be a dynamic picture background in a
gif format. When a canvas control is used to draw a pic-
ture on a page, the dynamic picture background is always
drawn in a specified area frame by frame. Therefore, the
standard grayscale value corresponding to the feature
bit may be drawn in each frame of a dynamic background
image according to an animation effect definition by using
the canvas component. In some examples, the canvas
component may be a canvas component defined in the
HTML5 standard.

[0038] In this embodiment, after a two-dimensional
barcode picture having a dynamic effect is generated,
the two-dimensional barcode picture may be stored in
the form of a gif picture and added to a web page or an
application page for presentation. A user uses a camera
on a mobile phone to scan the two-dimensional barcode
picture when the animation effect ends or periodic ends.
In this case, the presented image frame is animage frame
having the feature area filled with a pixel whose grayscale
value is the standard grayscale value corresponding to
the feature bit. Therefore, the standard grayscale values
of the feature area are all recognized to be 1 or 0. Back-
ground colors in a non-feature area are all recognized to
be 0 or 1. Therefore, a corresponding character string
can be recognized.
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[0039] If the user intends to recognize the two-dimen-
sional barcode picture on the terminal that presents the
two-dimensional barcode picture having a dynamic ef-
fect, the user still can perform a long press on the two-
dimensional barcode picture having a dynamic effect to
trigger a recognition operation. The terminal then detects
a long press operation on a display area in which the
generated two-dimensional barcode picture having the
dynamic effect is located; and generates a cover layer
on top of the two-dimensional barcode picture having a
dynamic effect by using the canvas component, and
draws, by using the canvas component on the cover lay-
er, the feature area filled with a pixel whose grayscale
value is the standard grayscale value corresponding to
the feature bit.

[0040] For example, if an event that the user makes a
long press on an area in which the two-dimensional bar-
code picture is located is detected, a cover layer is gen-
erated in an area in which the dynamic two-dimensional
barcode picture is located on a display interface, and the
cover layer is on top of the dynamic two-dimensional bar-
code picture (for example, on a webpage, a div label may
be used to define one cover layer, and it is defined that
the cover layer is on top of the div label in which the
dynamic two-dimensional barcode picture is located).
The size of the cover layer may be set to be identical with
the size of the dynamic two-dimensional barcode picture,
and the content in the cover layer is drawn to be the
feature area that is completely filled with a pixel whose
grayscale value is the standard grayscale value corre-
sponding to the feature bit. In this way, when a program
for recognizing a two-dimensional barcode picture on the
terminal obtains a picture for recognizing a two-dimen-
sional barcode, the terminal uses the static picture having
the feature areathatis completely filled with a pixel whose
grayscale value is the standard grayscale value corre-
sponding to the feature bit instead of an entire dynamic
two-dimensional barcode picture. Therefore, two-dimen-
sional barcode information can be recognized by using
the distribution of the standard grayscale value in the
feature area in the static picture (in the foregoing scenario
in which another terminal scans a two-dimensional bar-
code to perform recognition, because an image frame
that is at the end or periodic end of a dynamic two-di-
mensional barcode image and is presented at a scanning
moment is obtained during a scan, an operation of pre-
senting a cover layer is may not be performed).

[0041] Furthermore, the terminal further detects a
touch release operation on the display area in which the
generated two-dimensional barcode picture having a dy-
namic effect is located, removes the cover layer, and
restores presentation of the generated two-dimensional
barcode picture having a dynamic effect.

[0042] That is, when a user makes a long press on a
dynamic two-dimensional barcode picture, because a
cover layer is located on top of the dynamic two-dimen-
sional barcode picture, and the content in the cover layer
is kept to be a static picture having the feature area that
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is completely filled with a pixel whose grayscale value is
the standard grayscale value corresponding to the fea-
ture bit. Therefore, an image frame that is observed by
the user by using the display interface and is presented
in an area in which the dynamic two-dimensional barcode
picture is located is kept to be the static picture having
the feature areathatis completely filled with a pixel whose
grayscale value is the standard grayscale value corre-
sponding to the feature bit. For the user, an effect that a
dynamic two-dimensional barcode picture is paused and
stops is achieved. When a finger of the user leaves a
display interface and a touch release operation is trig-
gered, because the cover layer is removed (canceled or
set to be transparent), the content presented to the user
is restored to the original dynamic two-dimensional bar-
code picture under the cover layer, for the user, an effect
that the two-dimensional barcode picture restores move-
ment from the pause and stop is achieved.

[0043] Some embodiments provide an apparatus for
generating a two-dimensional barcode picture having a
dynamic effect. As shown in FIG. 5, the foregoing appa-
ratus for generating a two-dimensional barcode picture
having a dynamic effect includes a module 102 for gen-
erating a two-dimensional barcode, a module 104 for ob-
taining coordinates of a feature bit, a module 106 for per-
forming mapping into a feature area, and a module 108
for drawing a dynamic image.

[0044] The module 102 for generating a two-dimen-
sional barcode is configured to receive a target character
string, and encode the target character string into a two-
dimensional barcode sequence.

[0045] The module 104 for obtaining coordinates of a
feature bit is configured to obtain a feature bit in the two-
dimensional barcode sequence, and calculate relative
coordinates of the feature bit in a two-dimensional bar-
code specification matrix.

[0046] The module 106 for performing mapping into a
feature areais configured to obtain a preset drawing area,
and map the feature bit into a feature area in the drawing
area according to the relative coordinates of the feature
bit in the two-dimensional barcode specification matrix.
[0047] The module 108 for drawing a dynamic image
is configured to draw a dynamic picture in the drawing
area by using a canvas component according to a preset
animation effect definition.

[0048] An animation effect of the dynamic picture in-
cluding a motion effect of a pixel whose grayscale value
is a standard grayscale value corresponding to the fea-
ture bit in the drawing area.

[0049] An image frame of the dynamic picture at the
end or periodic end of the animation effectbeinganimage
frame having the feature area filled with a pixel whose
grayscale value is the standard grayscale value corre-
sponding to the feature bit.

[0050] In some examples, in one of the embodiments,
the module 104 for obtaining coordinates of a feature bit
is further configured to convert, according to a two-di-
mensional barcode image standard, the two-dimensional
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barcode sequence into a two-dimensional array satisfy-
ing the two-dimensional barcode specification matrix;
and calculate a subscript of the feature bit in the two-
dimensional barcode sequence in the two-dimensional
array as the relative coordinates of the feature bit in the
two-dimensional barcode specification matrix.

[0051] In some examples, in one of the embodiments,
the module 106 for performing mapping into a feature
area is further configured to obtain a scale factor of the
drawing area relative to the two-dimensional barcode
specification matrix; map the relative coordinates in the
two-dimensional barcode specification matrix into an ar-
ea in the drawing area according to the scale factor; and
search for the area corresponding to the relative coordi-
nates of the feature bit as the feature area.

[0052] In some examples, in one of the embodiments,
the module 104 for obtaining coordinates of a feature bit
is further configured to obtain a grayscale mean value of
background pixels in the drawing area, and determine
the feature bit according to the grayscale mean value of
the background pixels in the drawing area.

[0053] In some examples, in one of the embodiments,
as shown in FIG. 5, the foregoing apparatus further in-
cludes a module 110 for recognizing a two-dimensional
barcode, configured to detect a long press operation on
a display area in which the generated two-dimensional
barcode picture having the dynamic effect is located; and
generating a cover layer on top of the two-dimensional
barcode picture having a dynamic effect by using the
canvas component, and drawing, by using the canvas
component on the cover layer, the feature area filled with
a pixel whose grayscale value is the standard grayscale
value corresponding to the feature bit.

[0054] In some examples, in one of the embodiments,
the module 110 for recognizing a two-dimensional bar-
code is further configured to detect a touch release op-
eration on the display area in which the generated two-
dimensional barcode picture having a dynamic effect is
located, remove the cover layer, and restore presentation
of the generated two-dimensional barcode picture having
a dynamic effect.

[0055] After the foregoing method and apparatus for
generating a two-dimensional barcode picture having a
dynamic effect are used, when manufacturing a two-di-
mensional barcode picture having a dynamic effect, a
user may first input a target character string that may be
encoded, then setthe position and size of adrawing area,
and define an animation effect of pixels before a terminal
can automatically output a two-dimensional barcode pic-
ture having a dynamic effect. The user may be relieved
from using image editing software to first extract a feature
part in a two-dimensional barcode picture and then man-
ually draw a two-dimensional barcode picture frame by
frame, so that the manufacturing efficiency is greatly im-
proved and the convenience of operations is improved.
[0056] FIG. 6 shows a terminal 10 which is a system
for generating a two-dimensional barcode picture having
a dynamic effect. In some examples, the system may be
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based on a Von Neumann system. In some examples,
the system may include a terminal device such as a smart
phone, a tablet computer, a handheld computer, a note-
book computer or a personal computer. Alternatively or
in addition, the system may include an external input in-
terface 1001, a processor 1002, a memory 1003, and an
output interface 1004 that are connected through a sys-
tem bus. In some examples, the external input interface
1001 may atleastinclude a network interface 10012. The
memory 1003 may include an external memory 10032
(for example, a hard disk, an optical disc or a floppy disk)
and aninternal memory 10034. The outputinterface 1004
may at least include a device such as a display screen
10042.

[0057] The methods described herein may performed
by executing instructions. The instructions may be stored
in a program file stored in the external memory 10032 of
the system 10 based on a Von Neumann system. When
the computer program is run, the program file may be
loaded into the internalmemory 10034 and then compiled
into machine code, and the machine code is then trans-
ferred to the processor 1002 for execution, so as to per-
form the logic of the logical module 102 for generating a
two-dimensional barcode, the module 104 for obtaining
coordinates of a feature bit, the module 106 for perform-
ing mapping into a feature area, and/or the module 108
for drawing a dynamic image in the system 10 based on
a Von Neumann system. When the foregoing method for
generating a two-dimensional barcode picture having a
dynamic effect is performed, input parameters are all re-
ceived by using the external input interface 1001 and
transferred to the memory 1003 for caching. The input
parameters are then input in the processor 1002 for
processing. Result data of processing is cached in the
memory 1003 for subsequent processing or is transferred
to the output interface 1004 for output.

[0058] The foregoing computer program includes ma-
chine readable instructions stored in a non-volatile stor-
age medium. Therefore, the embodiments may alterna-
tively be implemented as a software product. A non-vol-
atile computer readable storage medium may be a mem-
ory disposed in an expansion board inserted in the com-
puter or a memory disposed in an expansion unit con-
nected to the computer. A CPU or the like installed on
the expansion board or the expansion unit may perform
some or all actual operations according to the instruc-
tions. The non-volatile computer readable storage medi-
um includes a floppy disk, a hard disk, a magneto-optical
disc, an optical disc (for example, a CD-ROM, a CD-R,
a CD-RW, a DVD-ROM, a DVD-RAM, a DVD-RW, and
a DVD+RW), a magnetic tape, a non-volatile memory
card and a ROM. In some embodiments, program code
may be downloaded from a server computer over a com-
munications network.

[0059] What is disclosed above is merely an example
of the embodiments of the present application, and cer-
tainly is not intended to limit the protection scope of the
present application. Therefore, equivalent variations
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made in accordance with the claims of the present ap-
plication shall fall within the scope of the present appli-
cation.

Claims

1. A method for generating a two-dimensional barcode
picture having a dynamic effect, performed by a ter-
minal device comprising a processor and a memory,
the memory storing instructions capable of being ex-
ecuted by the processor, and the method compris-

ing:

receiving a target character string, and encoding
the target character string into a two-dimension-
al barcode sequence;

obtaining afeature bitincluded in the two-dimen-
sional barcode sequence, and calculating rela-
tive coordinates of the feature bitin a two-dimen-
sional barcode specification matrix;

obtaining a preset drawing area, and mapping
the feature bit into a feature area in the drawing
area according to the relative coordinates of the
feature bitin the two-dimensional barcode spec-
ification matrix; and

drawing a dynamic picture having an animation
effect in the preset drawing area by using a can-
vas component according to a preset animation
effect definition, the animation effect of the dy-
namic picture comprising a motion effect of a
pixel whose grayscale value is a standard gray-
scale value corresponding to the feature bit in
the drawing area, wherein a target image frame
of the dynamic picture at an end or a periodic
end of the animation effectbeing animage frame
having the feature area filled with pixels whose
grayscale value is the standard grayscale value
corresponding to the feature bit.

2. The method of claim 1, wherein the calculating rel-
ative coordinates of the feature bit in the two-dimen-
sional barcode specification matrix comprises:

converting, according to a two-dimensional bar-
code image standard, the two-dimensional bar-
code sequence into a two-dimensional array
based on the two-dimensional barcode specifi-
cation matrix; and

calculating a subscript of the feature bit in the
two-dimensional barcode sequence in the two-
dimensional array as the relative coordinates of
the feature bit in the two-dimensional barcode
specification matrix.

3. The method of claim 1, wherein the obtaining a pre-
set drawing area, and mapping the feature bit into
the feature area in the preset drawing area according



15 EP 3 457 327 A1 16

to the relative coordinates of the feature bit in the
two-dimensional barcode specification matrix com-
prises:

obtaining a scale factor of the preset drawing
area relative to the two-dimensional barcode
specification matrix;

mapping the relative coordinates in the two-di-
mensional barcode specification matrix into an
area in the preset drawing area according to the
scale factor; and

searching for the area corresponding to the rel-
ative coordinates of the feature bit as the feature
area.

The method of claim 1, further comprising:

obtaining a grayscale mean value of back-
ground pixels in the preset drawing area; and
determining the feature bitaccording to the gray-
scale mean value of the background pixels in
the preset drawing area.

The method of any one of claims 1 to 4, further com-
prising: after the generating a two-dimensional bar-
code picture having a dynamic effect,

detecting a long press operation on a display area
in which the generated two-dimensional barcode pic-
ture having the dynamic effect is located; and
generating a cover layer on top of the two-dimen-
sional barcode picture having the dynamic effect by
using the canvas component, and drawing, by using
the canvas componenton the coverlayer, the feature
area filled with a pixels whose grayscale value is the
standard grayscale value corresponding to the fea-
ture bit.

The method of claim 5, further comprising: after pre-
senting the target image frame on the cover layer,
detecting a touch release operation on the display
area in which the generated two-dimensional bar-
code picture having a dynamic effect is located; and
removing the cover layer to restore animation of the
generated two-dimensional barcode picture having
the dynamic effect.

An apparatus for generating a two-dimensional bar-
code picture having a dynamic effect, comprising: a
processor and a memory, the memory storing com-
puter readable instructions that cause the processor
to:

receiving a target character string, and encoding
the target character string into a two-dimension-
al barcode sequence;

obtain a feature bit included in the two-dimen-
sional barcode sequence;

calculate relative coordinates of the feature bit
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in a two-dimensional barcode specification ma-
trix;

obtain a preset drawing area, and map the fea-
ture bit to a feature area included in a preset
drawing area according to the relative coordi-
nates of the feature bit in the two-dimensional
barcode specification matrix; and

display a dynamic animation of a dynamic pic-
tureinthe presetdrawing area by usingacanvas
component according to a preset animation ef-
fect definition,

an animation effect of the dynamic picture com-
prising a motion effect of a pixel having a stand-
ard grayscale value corresponding to the feature
bit in the drawing area, and

an image frame of the dynamic picture at an end
or a periodic end of the animation effect being
an image frame having the feature area filled
with pixels having the standard grayscale value
corresponding to the feature bit.

8. The apparatus of claim 7, wherein the instructions

cause the processor to:

convert, according to a two-dimensional bar-
code image standard, the two-dimensional bar-
code sequence into a two-dimensional array
satisfying the two-dimensional barcode specifi-
cation matrix; and

calculate a subscript of the feature bit in the two-
dimensional barcode sequence in the two-di-
mensional array as the relative coordinates of
the feature bit based on the two-dimensional
barcode specification matrix.

9. The apparatus of claim 7, wherein the computer

readable instructions cause the processor to:

obtain a scale factor of the preset drawing area
relative to the two-dimensional barcode specifi-
cation matrix;

map the relative coordinates in the two-dimen-
sional barcode specification matrix into an area
inthe preset drawing area according to the scale
factor;

search for the area corresponding to the relative
coordinates of the feature bit; and

set the feature area to the area.

10. The apparatus of claim 7, wherein the computer

readable instructions cause the processor to:

obtain a grayscale mean value of background
pixels in the preset drawing area; and
determine the feature bit according to the gray-
scale mean value of the background pixels in
the preset drawing area.
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11. The apparatus of any one of claims 7 to 10, wherein

the instructions cause the processor to:

detect a long press operation on a display area
in which the generated two-dimensional bar-
code picture having the dynamic effect is locat-
ed; and

generate a cover layer on top of the two-dimen-
sional barcode picture by using the canvas com-
ponent; and

draw, by using the canvas component on the
cover layer, the feature area filled with pixels
having the standard grayscale value corre-
sponding to the feature bit.

12. The apparatus of claim 11, wherein the instructions

cause the processor to:

detect a touch release operation on the display
area in which the generated two-dimensional
barcode picture having the dynamic effect is lo-
cated, remove the cover layer, and restore pres-
entation of the generated two-dimensional bar-
code picture having a dynamic effect.

13. A non-transitory computer readable storage medi-

um, storing computer readable instructions, the com-
puter readable instructions causing one or more
processors to:

receive a target character string, and encode
the target character string into a two-dimension-
al barcode sequence;

obtain a feature bit included in the two-dimen-
sional barcode sequence;

calculate relative coordinates of the feature bit
in the two-dimensional barcode specification
matrix;

obtain a preset drawing area, and map the fea-
ture bit into a feature area in a drawing area ac-
cording to the relative coordinates of the feature
bit in the two-dimensional barcode specification
matrix; and

draw a dynamic picture having an animation ef-
fectin the drawing area by using a canvas com-
ponent according to a preset animation effect
definition, the animation effect of the dynamic
picture comprising a motion effect of a pixel hav-
ing a standard grayscale value corresponding
to the feature bit in the drawing area, wherein a
target image frame of the dynamic picture at an
end or a periodic end of the animation effect is
an image frame having the feature area filled
with pixels whose grayscale value is the stand-
ard grayscale value corresponding to the feature
bit.

14. The storage medium of claim 13, wherein the instruc-
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15.

16.

17.

18.

tions further cause the one or more processors to:

convert, according to a two-dimensional bar-
code image standard, the two-dimensional bar-
code sequence into a two-dimensional array
based on the two-dimensional barcode specifi-
cation matrix; and

calculate a subscript of the feature bit in the two-
dimensional barcode sequence in the two-di-
mensional array as the relative coordinates of
the feature bit in the two-dimensional barcode
specification matrix.

The storage medium of claim 13, wherein the com-
puter readable instructions cause the one or more
processors to:

obtain a scale factor of the drawing area relative
to the two-dimensional barcode specification
matrix;

map the relative coordinates in the two-dimen-
sional barcode specification matrix into an area
inthe drawing area according to the scale factor;
and

search for the area corresponding to the relative
coordinates of the feature bit as the feature area.

The storage medium according to claim 13, wherein
the computer readable instructions cause the one or
more processors to perform the following operations:
obtain a grayscale mean value of background pixels
in the drawing area; and determine the feature bit
according to the grayscale mean value of the back-
ground pixels in the drawing area.

The storage medium according to any one of claims
13 to 16, wherein the computer readable instructions
cause the one or more processors to perform the
following operations:

detect a long press operation on a display area
in which the generated two-dimensional bar-
code picture having the dynamic effect is locat-
ed; and

generate a cover layer on top of the two-dimen-
sional barcode picture having a dynamic effect
by using the canvas component, and drawing,
by using the canvas component on the cover
layer, the feature area filled with a pixels whose
grayscale value is the standard grayscale value
corresponding to the feature bit.

The storage medium according to claim 17, wherein
the computer readable instructions cause the one or
more processors to:

detect a touch release operation on the display area
inwhich the generated two-dimensional barcode pic-
ture having a dynamic effect is located, and remove
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the cover layer, and restoring presentation of the
generated two-dimensional barcode picture having
a dynamic effect.

10

15

20

25

30

35

40

45

50

55

1"



EP 3 457 327 A1

/ S102

Receive a target character string, and encode the target character
string into a two-dimensional barcode sequence

/ S104

Obtain a feature bit in the two-dimensional barcode sequence, and
calculate relative coordinates of the feature bit in a two-

dimensional barcode specification matrix
/ S106

Obtain a preset drawing area, and map the feature bit into a
feature area in the drawing area according to the relative
coordinates of the feature bit in the two-dimensional barcode

specification matrix
/ S108

Draw a dynamic picture in the drawing area by using a canvas
component according to a preset animation effect definition, an
animation effect of the dynamic picture including a motion effect
of a pixel whose grayscale value is a standard grayscale value
corresponding to the feature bit in the drawing area, and an image
frame of the dynamic picture at the end or periodic end of the
animation effect being an image frame having the feature area
filled with pixel whose grayscale value is the standard grayscale
value corresponding to the feature bit

FIG. 1

12



EP 3 457 327 A1

\

}== Positioning

L Quiet zone

— Position ™
detection pattern

- Position detection
pattern separator

pattern

— Cortrection patterflj

4 Format
information

Version information

“t—Data and error

correction keys

FIG. 2

13

AN

Function
pattern

Code area

format

/

Symbol



EP 3 457 327 A1

Fly-in direction
|

/7 Drawing area

Jw 10 LT

The animation starts

A frame in the presentation
of an animation effect

A presented image at the
periodic end of the animation
effect

FIG. 4

14



/7 102

EP 3 457 327 A1

/7 104

Module for
generating a two-
dimensional barcode

Module for obtaining
coordinates of a

/— 110

Module for
recognizing a two-
dimensional barcode

feature bit
/7 106

Module for

performing mappin
into a feature area

/7 108

Module for

g

drawing a
dynamic image

FIG. 5

1001 )
Operating system
External input Application program file
interface | 10012 Multln?.e.dla file
Network
interface { } 1003
External
memory
10032
Memory 10034
Internal
memory
f\ 1002
1004
Processor
Output
interface
[ 10042
Display
screen

FIG. 6

15

System
bus



10

15

20

25

30

35

40

45

50

55

EP 3 457 327 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/083449

A. CLASSIFICATION OF SUBJECT MATTER

GO6K 19/06 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6K GO6T HOAN

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, EPODOC, WPI: two lw dimension+ w code?, two lw dimension+ w bar w code?, matrix, array, animat+, special w

effect+, dynamic, pixel, motion, canvas

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(24.09.2015) the whole document

PX CN 106022424 A (TENCENT TECHNOLOGY SHENZHEN CO., LTD.) 12 October 2016 1-18
(12.10.2016) claims 1-12, and description, paragraph [0092]

Y CN 103473799 A (TENCENT TECHNOLOGY SHENZHEN CO., LTD.) 25 December 2013 1-4,7-10, 13-16
(25.12.2013) description, paragraphs [0004]-[0008]

Y CN 103870861 A (TENCENT TECHNOLOGY SHENZHEN CO., LTD.) 18 June 2014 1-4,7-10, 13-16
(18.06.2014) description, paragraphs [0032] and [0033]

A CN 104571887 A (BEIJING QIHOO TECHNOLOGY CO., LTD. et al.) 29 April 2015 1-18
(29.04.2015) the whole document

A US 2015269466 A1 (CELLUM INNOVACIOS ES SZOLGALTATO ZRT.) 24 September 2015 1-18

[ Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

05 June 2017 27 June 2017
Name and mailing address of the ISA . .
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimenqgiao ZHANG, Wei

Telephone No. (86-10) 62413228

Form PCT/ISA /210 (second sheet) (July 2009)

16




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT
Information on patent family members

EP 3 457 327 A1

International application No.

PCT/CN2017/083449
Patent l?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 106022424 A 12 October 2016 None
CN 103473799 A 25 December 2013 WO 2015027953 Al 05 March 2015
CN 103870861 A 18 June 2014 None
CN 104571887 A 29 April 2015 WO 2016107356 Al 07 July 2016
US 2015269466 Al 24 September 2015 WO 2015145334 Al 01 October 2015
US 2016070923 Al 10 March 2016

Form PCT/ISA /210 (patent family annex) (July 2009)

17



EP 3 457 327 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* CN 201610309494 [0001]

18



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

